Expression, purification and biochemical characterization of Methanocaldococcus jannaschii DNA ligase.
We describe the biochemical characterization of Methanocaldococcus jannaschii (M. jannaschii) DNA ligase and its potential application in single nucleotide polymorphism (SNP) genotyping. The recombinant M. jannaschii DNA ligase is an ATP-dependent ligase. The ligase activity was dependent on metal ions of Mg(2+) and Mn(2+). The optimal concentrations of ATP cofactor and Mg(2+) ion were 0.01-2 and 10 mM, respectively. The optimal pH value for DNA ligation was 8.5. High concentrations of NaCl inhibited DNA ligation. The effects of mismatches on joining short oligonucleotides by M. jannaschii DNA ligase were fully characterized. The mismatches at the first position 5' to the nick inhibited ligation more than those at the first position 3' to the nick. The mismatches at other positions 5' to the nick (3rd to 7th sites) exhibited less inhibition on ligation. However, the introduction of a C/C mismatch at the third position 5' to the nick could completely inhibit the ligation of the terminal-mismatched nick of an oligonucleotide duplex by M. jannaschii DNA ligase. Therefore, introducing an additional mismatch at the third position 5' to the SNP site is a more effective approach in genotyping by M. jannaschii DNA ligase.